INTRODUCTION
Key issues that need to be considered in decision-making on conservative or surgical treatment of abdominal aortic aneurysms are the risk of rupture in relation to the size of the aneurysm, and the increased surgical risk of patients in case of advanced age or serious cardiovascular co-morbidity. [1] [2] [3] In this complex dilemma patient preferences need to be considered. Thus, patients need to be thoroughly informed to be able to weigh the pros and cons of the different options.
Adequately informing patients regarding their state of health and the treatment options available is fuelled by an ethical imperative and required by European legislation. 4 It helps patients to determine their preferred treatment and to give realistic informed consent. From a legal point of view, the information conveyed to the patient should include (1) an explanation of the disorder, (2) explanation of the therapeutic option(s), (3) the inherent consequences, risks, and benefits, and (4) how these relate to the individual state of health, supplemented with (5) a discussion of alternative treatments. 4 Ethical questions recur about how much information the surgeon should disclose. 5 A recent publication addresses what actually should constitute "informed consent" regarding the treatment of abdominal aortic aneurysms. 6 Vascular surgeons agreed that the risk of mortality due to abdominal aneurysm repair should be disclosed. They could not agree on the disclosure of other complications of surgery and on what complication rates should be mentioned. In retrospect, some patients who had undergone abdominal aneurysm repair or had declined surgery reported to be unaware of their treatment options, and were inadequately informed before making the treatment decision. 7 It is unknown what information is actually communicated to patients with an abdominal aneurysm in the consulting room and to what extent the standards of informed consent are met.
The aim of the present study was to explore if, and if so, what kind of information vascular surgeons communicate regarding the disorder and treatment options in patients with an abdominal aneurysm and whether this complies with legal requirements.
MATERIALS AND METHODS

Setting
In this prospective study, all vascular surgeons of a Dutch university clinic and four regional hospitals were asked to audiotape the consultations with their patients with an abdominal aneurysm at the outpatient clinic. Between June and September 2007, the surgeons were equipped with a tape recorder and instructed about its use and the supplemental patient information required for each recording. Realizing that one is recorded was not considered to influence the content of the consultation, because previous research has shown this 76 possible effect fades within a few minutes as the surgeon quickly returns to his or her standard communication routine. 8 All consecutive patients with an abdominal aneurysm visiting the surgical outpatient clinic to discuss or reconsider the course of their disorder and treatment strategy were eligible. Being (non-)suitable for surgical repair was considered to be unimportant, because all patients should be informed about their current state of health and the available treatment options. No exclusion criteria were applied, except for patient's refusal of the consultation being recorded. Each patient gave verbal consent before starting the recording. The local medical ethics review board waived the need for approval of this study.
Checklist
In order to determine if, and if so, what kind of information was given, a multidisciplinary team of vascular surgeons, medical psychologists, and clinical epidemiologists developed a checklist with items to be scored when the recording was replayed. This checklist was based on ethical considerations and European (as well as Dutch) law. 4, 9 Five categories are described in this law: (1) characteristics of the disorder; (2) the procedure and aim of therapy; (3) consequences and risks of therapy; (4) alternative treatment options; and (5) an individual prognosis regarding state of health. In the checklist, each of these broad categories was represented by a set of information items specific to the situation of abdominal aortic aneurysm.
Since decision-making concerning preventive abdominal aneurysm surgery versus watchful observation is about choosing between two medically reasonable options, both of which might induce significant harm, patient preferences are to be included in this decision. 10 Therefore, a sixth category including two items was added to the checklist. One item referred to whether the surgeon made a statement about the possibility for the patient to participate in decision-making; another item addressed whether patient preferences were explored (e.g., following a treatment proposal). 11 
Analyses
Initially, a preliminary analysis was performed to agree upon how certain items should be interpreted and coded. Subsequently, in order to assess inter-observer agreement, three raters (AK, AG, DU) independently replayed and coded the same four audiotapes. Kappa values were calculated as a chance-corrected measure of agreement. 12 As substantial agreement between the raters was found (κ=0.68; 95% Confidence Interval: 0.58-0.79), a single rater (AK) subsequently coded all recordings.
All items were scored either as "not mentioned" or "mentioned". Scoring was performed liberally, i.e. if an item was mentioned only briefly (e.g. "the bigger the aneurysm, the greater the risk that something happens") rather than explained properly ("the risk of aneurysm rupture increases when its diameter expands"), the item was registered as "mentioned". In addition, if at least one item of a category was scored as "mentioned", this category was labelled as "addressed". For each of the five coding categories we calculated the frequency of recordings in which this category was addressed. We also determined the number of statutory categories addressed for each recording. In theory, each category should have been "addressed" (i.e. at least one item of it mentioned) in each recording, regardless of the (non-)suitability for surgical repair.
The analyses were performed in two subgroups, determined by the patients' aneurysm diameter: patients with an abdominal aneurysm smaller than 5.5 cm and those with an abdominal aneurysm of 5.5 cm or more. This was done because risk of rupture increases with a larger diameter and, in general, the diameter threshold for preventive surgery is 5.5 cm. Therefore, the information given to patients with a larger aneurysm is more likely to be focused on a surgical rather than a conservative approach.
Also, for each recording the patients' sex, age, diameter of abdominal aneurysm, number of previous consultations, presence of co-morbidity and the length of the recording were registered. After checking for normal distribution, these details were displayed with their means and standard deviations (or medians and interquartile ranges when no normal distribution was present).
Data on information items communicated to patients were descriptively analysed and displayed as absolute numbers and percentages.
RESULTS
In total, 35 consultations, conducted by eleven vascular surgeons, were recorded. Patients and surgeons did not feel the recordings influenced their conversation. The characteristics of the patients and consultations recorded are shown in Table 1 . Thirteen patients had an aneurysm diameter of less than 5.5 cm, and 22 patients had an aneurysm diameter of 5.5 cm or more. Patient characteristics were typical for the disorder and representative for patients with an abdominal aneurysm visiting outpatient clinics in the Netherlands, suggesting that there was no selective loss of patients.
The five legally required information categories to be discussed about the disorder and treatment options were all addressed in one recording of a patient with an abdominal aneurysm of less than 5.5 cm (1/13: 8%) and 9 out of 22 consultations with patients with an abdominal aneurysm of 5.5 cm or more (41%, Table 2 ).
The individual information items that were communicated varied considerably, i.e. none of the information items was consistently discussed in every recording (Table 3) . For patients with an abdominal aneurysm smaller than 5.5 cm, the amount of information communicated ranged from one to 18 out of 47 items per recording. Six to 20 items were communicated with patients who had an abdominal aneurysm of 5.5 cm or more.
Concerning content of information, the category of information on the disorder was addressed in just about all recordings (12/13; 92% and 21/22; 95% Table 4) , and even multiple information items were usually mentioned (Table 3 ). An individual prognosis 78 taking the patient's state of health into account was also given to most of the patients (10/13; 77% and 22/22; 100% Table 4 ), while multiple items out of this category were mentioned to some of them (4/13; 31% and 15/22; 68% Table 3 ). Patients were rarely involved in decision-making, as the fact that they could participate in decision-making was mentioned to just a minority of them (1/13; 8% and 9/22; 41% Table 3 ). Moreover, patient preferences with respect to (future) surgical repair or watchful waiting were infrequently explored (4/13; 31% and 4/22; 18% Table 3 ).
For the majority of 13 patients with an abdominal aneurysm smaller than 5.5 cm, information regarding the watchful observation option was given (11/13; 85%, Table 3 ). However, aspects of the procedure or aim of surgery were mentioned in just a third of the recordings (4/13; 31% Table 4) , and consequences or risks of surgery were communicated in only two consultations (2/13; 15% Table 4) .
With the 22 patients with an abdominal aneurysm of 5.5 cm or more, the aim and procedure as well as consequences and risks of surgery were usually discussed (19/22; 86% and 18/22; 82%, respectively. Table 4 ) and even explained more extensively to a Table 3 ), but the watchful waiting option was mentioned less often (14/22; 64% Table 4) .
DISCUSSION
The information patients with an abdominal aneurysm receive from their surgeons regarding their disorder and whether to undergo surgical repair or follow a watchful observation strategy varies considerably. Only a minority of patients received information on all five categories according to the ethical and legal requirements of informed consent. Whilst information regarding the disorder and the individual prognosis as to the state of health were usually given, the alternative treatment option was often not mentioned at all, which directs patients towards the treatment option as preferred by the surgeon. This phenomenon also occurred in previous studies of patients being informed about cardiac surgery and patients with advanced cancer being offered palliative chemotherapy. 13, 14 In these studies physicians provided information on cardiac surgery or chemotherapy, but it was not customary to discuss treatment options outside their field of expertise. In our study, patient participation in decision-making regarding abdominal aneurysm treatment or patient preference regarding treatment was discussed in only a minority of consultations. This finding confirms the results of a previous qualitative study, in which patients with an abdominal aneurysm felt there was no choice regarding whether or not to have surgery. 7 Our results probably embellish the actual situation, because information communicated in the recordings was scored favourably, in that only one item of a category needed to be mentioned in order to label that category as "addressed". It is unlikely, though, that a patient with an abdominal aneurysm feels fully informed, for example about consequences and risks of surgery, when he is merely told that he might die due to surgery. In other words, it will be necessary to explain certain categories more extensively, depending on the patient's condition and his or her information preference. Several models have been described in response to this debate of what should be regarded as essential and adequate information. Information based on what other physicians would disclose in similar circumstances comprises the "professional model"; information determined by what a reasonable patient would want to know is the "reasonable model"; and information based solely on specific interests and values of the patient concerns the "subjective model" of informed consent. 15 Unfortunately, no specific model or guideline exists on what information is essential to be communicated to patients with an abdominal aneurysm. Recently, the professional, i.e. the surgeon's, opinion was studied regarding which surgical complications should be disclosed and which complication risks should be mentioned. 6 The only risk the vast majority of surgeons agreed upon to be included was mortality. Moreover, abdominal aneurysm patients themselves differed as to the information they desired: some wanted to know extensive details of each option, while others preferred less information. 7 Therefore, acting in accordance to the professional model is hard due to a lack of consensus, acting to the reasonable model would probably not satisfy the needs of all patients with an abdominal aneurysm, while acting to the subjective model is unfeasible as it is impractical to retrieve the patient's values and interests in detail. A combination of these approaches appears more appropriate.
Several limitations of this study have to be discussed. First, some patients with an abdominal aneurysm of ≥ 5.5 cm were told they were unfit for surgical repair due to major co-morbidity. They had been informed with the intention of watchful observation instead of focusing on surgical repair. However, this concerned just four patients and the results did not substantially differ in a sensitivity analysis. We therefore decided to describe all patients as a whole group.
Secondly, surgeons varied in that they focused on different aspects of treatment information in different recordings. This is partly justifiable because a heterogeneous patient population (regarding aneurysm size, co-morbidity, and number of previous consultations) was included in this study. Because of this heterogeneity within our limited sample size, we were not able to determine if surgeons also differ in their communication if confronted with similar patients. Moreover, we might have missed particular information items that were discussed in previous consultations, as only one consultation was recorded per patient. We therefore decided at least one information item in each category ought to be mentioned to be regarded as sufficient.
In order to obtain a well-considered informed consent, we recommend communicating information on each of the five ethically and legally prescribed categories. Some categories will need to be discussed extensively, while others only need to be mentioned briefly, depending on the size of the patient's aneurysm, presence of co-morbidity, and patient's prior knowledge of the disorder. Moreover, we stress to always mention both the surgical and the watchful observation strategy, because each option involves an uncertain but real risk of mortality. Since personal aspects are of paramount importance in this patient group, patients should be involved, or should be aware of the opportunity to be involved, in the decision-making process. Although in some cases the treating surgeon is certain as to what treatment option is best, briefly describing all options will enhance the understanding and involvement of the patient in his treatment decision. 16 The communication process might be facilitated by means of a standardised information supply, which is able to tailor the information to the patient's medical condition and information needs. This standardised supply of information may counteract undesirable variability and incompleteness in patient education. Apart from being legally correct, this is likely to improve the uniformity and quality of care as given by surgeons to patients who deserve to be properly informed regarding a potentially serious disorder.
